The use of electrogastrography and external ultrasonography to evaluate gastric motility in Crohn’s disease by Kohno, Nao et al.
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Abstract : Although Crohn’s disease is associated with various digestive symptoms, there
have been few reports on gastric motility. In this study, we conducted a study of gastric
motility in Crohn’s disease using 20 healthy subjects (N group) and 15 patients with
Crohn’s disease (C group) by electrogastrography (EGG) using a Nipro electrogastrog-
raph. An EGG was recorded for 30 minutes in a fasting state and after ingestion of 300 ml
of a liquid meal. As an index of gastric emptying, the rate of change in the cross-
sectional area of the gastric antrum was measured 1 and 15 minutes after ingestion of
the liquid meal by external ultrasonography. In an EGG frequency analysis, waveforms with
a peak of 3 cycles/minute (cpm) were noted in the N group, and the peak amplitude in-
creased significantly after the ingestion of food. In the C group, division of the normal-
gastria component was noted after the ingestion of food in 5 patients (33.3%). In a com-
parison of the peak amplitudes of fasting brady-gastria, normal-gastria, and tachy-gastria
between the N and C groups, the peak amplitude was significantly increased in normal-
gastria in the N group, and in brady-gastria and tachy-gastria in the C group. In a com-
parison of the rates of food ingestion-induced changes in the peak amplitudes for brady-
gastria, normal-gastria, and tachy-gastria between the N and C groups, the peak ampli-
tudes were significantly increased in normal-gastria in the N group, but not in the C
group. In the case of gastric emptying investigated by external ultrasonography, the
rate of food ingestion-induced change in the cross-sectional antrum area was signifi-
cantly lower in the C group (50.5?9.2%) than in the N group (65.0?8.5%). For gastrointes-
tinal motility, a 3 cpm normal-gastria represents efficient gastric motility. In the C
group, the peak amplitudes of brady-gastria and tachy-gastria were significantly in-
creased, but were low in normal-gastria in the fasting EGG, postprandial division of the
normal-gastria component was noted, and the rate of food ingestion-induced increase in the
normal-gastria peak amplitude was significantly lower than that in the N group, sug-
gesting that patients with Crohn’s disease have a functional abnormality in, not only the
small and large intestine, but also the stomach. J. Med. Invest. 53 : 277-284, August, 2006
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3. Gastric emptying examinations
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1. EGG waveform and frequency analysis in the N group
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2. EGG waveform and frequency analyses in the C group
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3) Comparison of the peak amplitudes of fasting
brady-gastria, normal-gastria, and tachy-gastria be-
tween the N and C groups
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4) Comparison of the rates of food ingestion-induced
changes in the peak amplitudes of brady-gastria, normal-
gastria, and tachy-gastria between the N and C groups
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3. Comparison of gastric emptying between the N and
C groups
?????? ? ????? ???? ??????? ??????? ????????
??????? ???????? ?? ??? ??????? ???????? ???? ?? ? ??????? ??????? ?????? ?? ??? ? ??????? ???? ?????’? ??????? ?????? ??
??????? ? ?????????? ?? ??? ????? ?? ???? ????????????????? ??????? ?? ??? ???? ?????????? ?? ?????????????? ??????????????? ???
????????????? ??????? ??? ? ??? ? ??????
??????? ? ?????????? ?? ??? ???? ?????????? ?? ??????? ?????????????? ??????????????? ??? ????????????? ??????? ??? ? ??? ? ??????
??? ???
The Journal of Medical Investigation Vol. 53 August 2006 ???
???? ??????? ????? ??? ???? ????????? ?? ??? ?? ??
??????? ??? ? ??????? ??????? ?????? ?? ??? ? ???
????? ???? ?????’? ??????? ?????? ?? ????? ??????
??? ???????????????? ??????? ???????? ?? ??? ???????
??????? ??? ??? ??????? ???? ?????’? ??????? ????
????? ??? ?????? ????????????? ??????? ? ?????????
??????? ???????? ??????? ?? ?????’? ????????
?????? ? ????? ? ?????????? ?? ??? ????? ??
???? ?????????-??????? ??????? ?? ??? ?????-
????????? ??????? ?????? ???? ???????? ?? ??????
??? ??????????????? ??????? ??? ? ??? ? ???????
??? ????? ?? ?????? ???? ???? ? ???? ??? ???? ?
???? ?? ??? ? ??? ? ??????? ????????????? ???????
? ??????????? ???????? ?? ??? ? ????? ?????????
???????? ????? ??? ?? ???????????? ??????? ????
???? ???????? ??? ????? ??????
??????????
???? ? ??? ??????? ?? ???????????????? ???????? ??
?????’? ??????? ???? ???? ????????? ?? ????? ????
????????????? ???????? ??? ???????????? ?? ???????
??? ??? ??????????????? ??? ??????? ?????????
????????? ???? ???????????????? ???????? ?? ? ??????
?? ?????’? ??????? ??????? ??????? ??????? ??????
??? ?? ?????’? ??????? ???????? ???? ????? ????????
??? ???????? ?? ????????? ?? ????????????? ???????
???????? ????? ???? ???? ???????? ???? ????????
????? ??? ???? ???? ? ?????? ?????? ?? ????? ???
??? ???? ?? ??????????? ??????? ???????? ?? ? ????????
???? ?????’? ???????? ??? ??????? ????????? ????
??? ? ??? ????? ?? ??? ???? ?? ???????? ?????????
??? ??? ????????????? ???????? ????? ??? ????????? ??
???? ???????? ?? ??????? ???????? ????? ??? ??
??????? ????????????? ??? ?????????? ?? ??? ??????
??? ? ??? ?????? ????? ??? ????????? ?????????
???????? ???? ???? ?????????? ???? ???????? ???
?????-??????? ????????? ?????????? ??? ???????
???????? ????????? ?? ?????’? ???????? ?? ????
?????? ?? ???????? ???????????????? ??????????
???? ??? ???? ??? ????? ??? ????? ????????? ??? ????
??????? ?????????? ???????? ??? ??????? ???????? ???
? ?????? ?? ?????’? ????????
?? ????? ????? et al???? ????????? ???????? ?????’?
??????? ?? ?? ?????????? ?????????? ??????? ???? ????
??????? ?????? ?? ??? ????? ????????? ?????????? ??
??? ?????? ????????? ????? ???? ??? ???? ?????? ??
???? ??? ???????????? ?????????? ??? ???????? ???
????? ???????? ??? ?? ?????????? ???? ?????????
???????? ?? ???????????? ??? ?????????? ??? ????
?????? ?? ??????? ?? ??? ????? ?? ????? ?????????? ??
???? ?? ???? ?????? ??? ???? ?????????? ?? ???
???????? ??? ???????? ??????? ?? ??????? ????????
??? ?????????? ?????? ??? ????? ??????????? ?? ? ?
?????? ?????????? ???????? ?? ??? ??????????? ??
????????? ???????? ??? ???? ?????? ??? ???????
?? ??????? ???????? ??? ?? ? ???????????? ? ???????
?????? ?? ????????? ????????? ????? ??? ?????????
?? ??????? ?? ??????? ???????? ?? ??????? ?? ???????
???????? ??? ???? ???????? ???????? ?? ????????
????? ???? ????? ????? ?? ??? ??? ???-????????
??? ??? ???????? ????????? ????????????????
????????? ??????? ?? ???? ??????? ????? ???
?????? ??? ???????? ?? ???????? ??????? ?? ????????
??? ????????? ?? ??? ??????? ??? ????? ????????? ??
???? ???????? ????? ??????? ????????? ???? ???????
?????????? ???????? ?? ?? ?????????? ??????????
??????????? ???? ??? ????????? ??????? ?? ???
????? ??????? ?????? ?? ??? ??????? ???? ??????
??? ??????? ???? ???? ???? ??? ??????????? ??????
????????? ??????????? ???? ??? ????????? ?? ???
????? ?? ?????????? ??????? ????????? ??? ?? ?????????
??? ?? ??? ??????? ???? ?? ? ????????? ?? ? ??? ???
???????? ??????? ???????? ???-???? ?????????? ???????
???????? ?? ??? ??????? ???? ??????? ????????? ???
?????????? ???????? ???????? ?? ??????? ???? ????
???????? ???????? ?? ??? ???????? ??? ?? ?????????
???? ?? ??????? ??????? ?????????? ??????????
?????? ???????? ??? ????????? ??? ?? ???? ??
?????????? ???????? ??? ??????? ???????? ?? ????????
???????? ???? ??? ??????? ?????? ??? ??????
???????? ???? ???? ??? ?? ? ?? ??? ???-????????
???????????? ?????? ???? ??? ???? ?????? ??? ???
????????? ???? ???????? ?????? ????????? ??? ????????
???????????? ??? ??? ?????????? ??????????
????????? ?????’? ???????? ???????? ?????????
???????? ?????????? ???? ???? ???????? ?? ???????
??????? ??-??? ?????? et al ? ???????? ???? ??? ?
??????? ? ?????????? ?? ??? ????? ?? ???? ?????????????????
??????? ?? ??? ??????????????? ??????? ?????? ???? ????????
?? ???????? ??????????????? ??????? ??? ? ??? ? ??????
N. Kohno, et al. Gastric motility in Crohn’s disease???
??? ????? ??? ??? ????????????? ???????? ?? ???
?????? ???? ?????’? ??????? ???????? ?? ???????
????????? ??? ???? ??? ???? ?? ??? ???????? ????
?????? ??? ??? ???????? ????? ???? ????????? ?????
????????? et al ????? ???????? ???? ?? ? ????????
?? ???????????????? ??????? ?????? ?? ??????????
???? ?????’? ??????? ?? ??????????? ?? ??????
????? ???????????? ?????? et al ???? ???????? ??
??? ?????’? ???????-??????? ? ???????? ?? ????
????????????? ???????? ????? ???????????? ???????
???? ??? ????? ???????? ???????? ??????? ????????
?? ?????’? ???????? ?????????? ???? ???????? ????????
?? ?? ??? ????????? ????????? ?????-??????? ???
?????-??????? ????????????? ????????? ??? ??????-
??????? ????????? ?? ??? ??????? ?????? ????? ???
???????? ?? ??? ??????-??????? ????????? ??? ?
????????????? ????? ???? ?? ??? ???? ?????????-
??????? ???????? ?? ??? ??????-??????? ???? ??????
???? ???? ????? ?? ??? ???????? ???? ?????’?
??????? ???????? ?? ??? ??????? ????????? ???
????? ??????? ??? ?? ??? ????? ?? ??? ????????
??????? ?????????
????? ???? ?? ???????? ??????? ???????? ??
?????’? ??????? ??? ??????? ???????? ????? ???
??? ???????? ??????????????? ?? ??? ??????? ??????
????? ????? ?? ?? ????? ?? ???????? ???????? ??
????? ???????? ?????’? ???????? ???? ?????????
?????? ????? ? ?-? ?????? ???? ?? ????? ??????? ??
???? ?????? ??? ?? ??? ????????? ???? ????? ????????
?????????? ??? ??????????? ??????? ??????? ????????
??? ????? ??????
?? ??? ???? ???????? ???? ? ??? ??????-???????
?????????? ??? ???? ????????? ???????????????? ????????
???-???? ?????????? ???? ??? ?????????? ?????????
??? ?? ??????? ?? ??? ???? ??? ????? ??? ????? ?????????
??? ???? ??? ??????? ?? ?????? ?? ?????’? ????????
??? ???? ?? ???? ?????????-??????? ?????? ?? ???
?????-????????? ??????? ?????? ???? ?? ???????
????? ???????? ?? ???????? ??????????????? ??
?????????? ?? ?? ? ?????? ??????? ?? ??????? ????
????? ???-??? ???? ???????? ?? ??? ??????? ?????????
??????? ???????? ??? ????????? ?? ???????? ????
?????’? ???????? ???? ?????????? ??? ??? ?????
?????
??????????
?? ????? ??? ???????? ?? ???????? ?? ?? ?
???????? ??????? ? ? ?????????? ??? ???????? ???????
???? ?? ? ????-????? ????
?? ?????? ?? ???????? ?? ?????????? ?? ?????????? ??
????? ?? ??????????? ?? ??????? ?? ??????? ??
????????? ? ? ??????? ???????? ?? ?????? ?? ????????
???? ?????????????? ?????’? ??????? ?? ?????
?? ?? ???????? ? ???? ????????????? ?? ? ???-
???? ????
?? ?????? ?? ???????? ?? ?????????? ?? ???? ??
????????? ?? ?????????? ? ? ????????????????
???????? ????????? ?? ???????? ???? ????????
?????’? ???????? ????? ? ????????????? ?? ?
????-????? ????
?? ???????? ??? ???? ??? ????? ??? ????? ???
?????’? ??????? ?? ??? ??????? ??? ??????
???? ??? ?? ? ????-????? ????
?? ????? ??? ????? ?? ????????? ?? ??????????
??? ???????? ??? ???????? ?? ? ???????
??????? ???????? ?? ???????? ???? ?????’? ????
????? ? ???? ????????????? ? ? ???-???? ????
?? ???????? ??? ?????? ?? ???????? ?? ????? ? ?
??????? ???????? ?? ????????? ????????????
????? ??????? ? ??????????? ??? ?????????? ????
???????? ?? ? ????????????? ???????-????? ????
?? ?? ?????? ??? ??????? ? ? ????? ?????? ?? ??
???????? ????????? ?? ??????????? ??????? ??
???????? ??? ???????? ?? ?????’? ???????? ??????
???????? ???????????? ??? ??? ????? ?? ???????
?????? ????? ???????? ??? ?? ? ???-???? ????
?? ????? ??? ??? ??? ????? ??? ???????? ?? ?
???? ?? ???????? ?? ????????????????????
??? ??? ??? ?? ? ???-???? ????
?? ???????? ?? ?????? ?? ??????? ??? ??????? ? ?
?????????? ???????? ???????? ???? ?????????
??????? ????? ??????????? ?? ????????? ?? ???
????? ???????????????? ?? ? ???-???? ????
??? ????? ??? ???? ??? ??????? ??? ????????
?? ? ???????? ???????? ?? ???????????? ????????
?????? ?????? ????????? ???????????????? ?? ?
??-???????
??? ???????? ?? ?????? ?? ???? ?? ???? ??
??????? ?? ????? ?? ???????? ? ? ????-?? ?
???????????????? ?????????? ?? ???????????
??? ???????? ????? ????????? ?? ????? ??? ??????
????? ?? ???????? ???? ?????????? ?????????? ?
????????????? ??????? ?? ? ????-????? ????
??? ???? ??? ?? ?????? ?? ???? ?? ???????? ??
????? ?? ???????? ? ? ???????????? ?? ??????
????????? ?????? ??? ?????? ???????? ?? ?????
??????? ???????????????? ????? ?? ???????
?????????? ??? ???????? ???? ??????? ??????
????? ? ????????????? ?? ? ???-???? ????
??? ??????? ?? ?????? ?? ???? ?? ???? ?? ????? ??
???????? ? ? ??????? ?? ??????????? ? ???????
?????? ????????? ?? ??????? ???????? ?????????
The Journal of Medical Investigation Vol. 53 August 2006 ???
?? ????-?? ? ???????????????? ??? ??? ?????
????? ???? ?? ? ???-???? ????
??? ????????? ?? ?????? ?? ???????? ?? ??????? ??
????????? ?? ?????’? ??????? ? ? ??????????
?????????? ??? ????? ??? ?? ? ???-???? ????
??? ?????? ?? ????????? ??? ????????? ?? ????????
?? ????????? ??? ??????? ?? ??????????? ??
?????????? ? ? ???? ?? ??????????????????? ??
????????? ???????? ????????? ?? ???????? ????????
?? ??????? ?????????? ??????-??????????? ???
?????’? ???????? ??? ? ??????? ???? ?? ? ??-???
????
??? ??????????? ?? ??????? ?? ?????? ??? ??????
? ???????????????????? ?? ????????? ?? ???????
???????? ?????????? ??? ???? ???????? ?? ?
???-???? ????
??? ?????? ?? ???????? ?? ?????? ?? ???????? ??
?????? ?? ????????? ? ? ?????????? ?? ???????
?????????? ???????? ??? ??????? ???????? ?? ???????
??? ????????? ????????? ??? ??? ??? ?? ? ???-
???? ????
??? ??????? ??? ??????? ?? ? ?????? ???????? ??
??????? ??? ?????????? ?? ? ??????? ?? ? ??-
???? ????
??? ??????? ?? ? ??? ????????????????? ??? ????
?? ?????? ???? ?? ? ????-????? ????
??? ????? ??? ???? ??? ???????? ?? ? ???????? ??
?????? ??????? ?????????? ????????? ?? ? ???????
??? ? ???-???? ????
??? ?????? ??? ????? ?? ? ????? ??????? ????????
??? ?????????? ???? ?? ??????? ??????? ??? ???
?????? ?? ??????? ??????????? ??? ????? ??
??????? ????????? ?? ? ???? ??? ? ??-??? ????
??? ????????? ?? ??? ?? ??? ??????? ?? ? ?????
????????????? ?? ?????? ??????? ??????? ???
?? ? ???-???? ????
??? ????? ??? ????????? ????????? ??? ????????
?? ? ?????????? ?????? ?????? ?????????? ??????
????? ???????? ???? ??????? ??????????? ???
???? ??? ?? ? ??-???? ????
??? ???? ?? ?????????? ?? ?????? ?? ??? ????????
?????????? ?? ???????? ? ? ??????????? ?? ???
??????????? ????????? ?? ????? ??????????????
???????? ???? ????????? ??????????? ??? ????
??? ?????? ?? ? ???-???? ????
??? ????? ?? ? ???????????????? ?????????? ???????? ?
???????????? ???????????????? ?? ? ????-?????
????
??? ????? ??? ?????????? ?? ? ?????????????????
??????????? ?????????? ??? ?????? ????????
?????? ??? ??? ??? ?? ? ???-???? ????
??? ??????? ??? ??????????? ??????????????
?? ??????? ???????? ?? ????-?? ? ???????????
??? ?? ? ???-???? ????
N. Kohno, et al. Gastric motility in Crohn’s disease???
